There are several in silico programs that endeavor to predict the functional impact of an individual's sequence variation at splice donor/acceptor sites, but experimental confirmation is problematic without a source of RNA from the individual that carries the variant. With the aid of an exon trapping vector, such as pSPL3, an investigator can test whether a splice site sequence change leads to altered RNA splicing, through expression of reference and variant mini-genes in mammalian cells and analysis of the resultant RNA products.
Note: Resuspend primers and make 10 μM stocks with TE buffer.
2 mM dNTPs (see Recipes)
H Figure 3 ). 5. Next, the insert and vector fragments will be ligated together in a 3:1 molar ratio. The
NEBioCalculator tool (https://nebiocalculator.neb.com/) is helpful for calculating the amount of insert required to achieve these molar ratios. The linearized pSPL3 vector fragment is 6.011 kb, Note: Colonies will be spaced further apart on the serial dilution plates.
d. Vortex the tubes briefly to transfer the bacteria from the submerged pipette tips into the liquid media.
e. Place the tubes into a rack and incubate at 37 °C overnight with shaking at 225 rpm.
f. Before harvesting the plasmid content, make glycerol stocks of the bacterial cultures for long-term storage:
i. To a 2 ml cryovial, add:
1) 500 μl 50% glycerol (diluted with dH2O).
2) 500 μl overnight bacterial culture.
ii. Gently mix contents until homogeneous.
iii. Freeze at -80 °C (viable for years). i. Sanger sequence the purified plasmid DNA to verify which of the plasmid clones contains an insert with the correct content and orientation. Once validated, these are the final minigene constructs-a wild-type and mutant mini-gene for each splice variant being tested.
C. Transfection of mini-gene constructs into COS-7 cells
Next, COS-7 mammalian cells (adherent, fibroblast-like cells from the kidney of the African Green Monkey) are grown in culture and the wild-type and mutant mini-gene constructs are transfected into the cells using FuGene 6 transfection reagent following Promega's instructions:
1. COS-7 cells are seeded into 25 cm 2 (T25) flasks at 25-40% confluence (6.25 x 10 5 -1 x 10 6 cells) the day before transfection, so that they are 50-80% confluent the next day.
Note: COS-7 cells have a doubling time of ~18 h.
2. Prepare the transfection complex. 4. Incubate the cells at 37 °C with 5% CO2 for 24 h.
D. Total RNA isolation
Next, total RNA is isolated from the COS-7 cells using an RNeasy Mini Kit following QIAGEN's instructions:
Note: A T25 cell culture flask containing COS-7 cells at 100% confluence (~2.5 x 10 6 cells) should yield ~80 μg RNA. Perform all steps including centrifugation at room temperature (21 °C) . Add 10 μl 2-mercaptoethanol (2-ME) to each 1 ml of buffer RLT.
